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Jl ^JlS U_> 1 <S~ LjLS.} La_*JU r\_J^a 4_jUSJl <jj_SoJ 0«-L_OJI Olytfl 

j. J \ qpyiS \ g* « (&>— 5 (S-Jt " < "/? ' ' OL«)Uj i-jj L.J2J ,-JLJl L-A>t*2il 

j^i jjjji ^—Sf\ ^t jl. Jp jjSfi ^jtiki oyii j <jy^ ^>U Ji 

t/j [12] a_oyJI ^jlh^ J° **L^ -^^ ^j iS^\ (*69) *i~, 

CU J jj Jl JIJ ,\. .4 4. jJoOU 4. .JUJ *. J O63-I (Ji JJU L>_l3 OjJ? .JUI 

Ja^—sb <j p,_j ^oJl (.ft 170) 4X^ jjlll Jl^I jj JJ^ *W" (J^- ^4^ 
tiUi uJ AaJj 4i\\i ObO^pj 4JLS.} \y* v l^La Oj^s JS Vu^Jj A-oj«JI 

j. ju cu J jj [11] Lj>lj>J (J 'y'J W^D^ - '— "^f" (V s *Wy^' •— 'U-^ ^ 
4_^^1 «.1_Jd«J ij,j-*l\ djj-J*l.\ tS/-sJ JujsoMj 4*1S1 «-UlC- c-^lT dAta 

jl ftgxl) L-a_«3j]lj 4_jb>Jl (Jp 4 »jJuLM ol wljJjl —yvaXJjj ja-Jj 

j»L^^!l Oj_^j jjSlJ 4jjLj«I1 z^ujcjb\ J} J-^J UojW^ J^ dj-^ 



*jjX!l jljJill i^JJ- j o -*»Ull iJj^^aJl oLiiJl 



[10] .j^wil (j oou.LJl Ji tsy^ 

d_J*^ LjL (J-Jl O^U>dl ij, (J-a^lj ^a-Ldl jj^"-M jaX-j jl^-aJl jaJju 

{—aS* Avail AjL^iaj .a-j^So! jl^yLM oj*X> joJljij <3 eJ^L^S <~JJJJ <L^JlC- 
4_Ojjul f'}6 Olj— ^?b A_J*XjU AjLJJjjj j^ut] \ fjlC- ,o-Ljij <L^>-& 

4_ 9__r*-*J (J,j_^2jl jl__^i-b (3^4 :JjNI ',jjl>>- (Ji <5jjjl ~-*JCZj 
Js-LaJ-l j-^suo <— i-^ ^"^S^ U 4_L>U-1 ^Jj-s^JI ^>-_^ <j£- :<JWIj 

.I4J li ^j£- J-s^J 

:,jj^aJI jL^i-l <L«lji oLjlSj 
W^Lr*-i (i^j '-Alp - ^ V_J^~ < —^- s ^ <Jj-s^ jWr^ 4i>*-* l-AJjj 



*jj^Jl jljJill <UJL?- j o -rfsUil iJj^ai) oLiiJl 



C-^SJl (j ->jj La Jp J^ou Joj^sJl i^S Jjs- Jj N ^o>*-^ AjlJJI 

r _LJl <l_^ ui ,t< LjT j^JI Jp ([2 1] JLsil J^ Jp) iojiSJ 

«j lyJLiJl fjJ^C- &.J 9 (j^ (jj-^' jWr"' ij^ ^M- 1 (W^ 5 *-^ (V s (ioJt>-i 

phonetics oLoj_*^Mj physiology I -**atN U6\. Ja. anatomy 
A ^S /j. ^> j. Js I ^j^ajj pj_ JlC- (Jp Oj oJ^l IftjjXj (»j_Lju 

Jl a L ys «L-*«>-w oLjjjaSJ^Iij <LoL> *^SJi <L**<jjjM (3 (ji- 
5_5^bJI JL ^U(l JSLiJI)X rayX 4 ^_J!X«_i?il:[13] j^Sl 
jLji-1 s-V^ac\ *£j>-j (tCi a-Jj-aJ j»jJ^^3j 3D animation UuN 

j »l (_jL i*»i I ,vu\ ;JL*> '(2 Jp> £Jl) ja-* LjCuJ o-J *>- i^j (J, j **2J 



oJJfc 



Jj-s^l jL^i-1 j^ ^>-jUU ^1^,1 l^S (j^LaJ pneumotachograph 

jl la; a cA_*JJl Cj\j-^s\ ( \_^> Oj_**3 Jl (j iaJ ^*-a-l_**a.Uj /»"^H *Uj1 

ftbol s_^jJ-1j jii-1 (j (3JajJ\ «.Ls*aci^j-s*aJ laryngoscope s^>clJ-1 
electromyography o*^ — s*a*Jl jl_$-C« (5 4 3 JlSL_sNlV>lSLJI 

( \_*> (JJj_iJJl Oj_s*a]l (j kj (j jj-i L_a (J— 11 <l.*J2.nJl Jo-J^d f-\3^***i 
(jj s*aSl jl__$3-l (j a^a-ST': j aJ *h£- A_J_*> i_Jjl aj .J \\ CJ^k <h*}\ 

I ^ (2 ACjlSI 3 4_j^* Ji^Sfl dUJl 3 j^^^o" jJI o^U*JI) 
ol—s^Jl ^juld j»jj^*_***ij electropalatograph j,j_^_S*J)ll (AjJ-1 
(jjJL^^I H^-^i-l (»Loj <1$j ^-»j ,jJl J»~LAL? ^^ jLJJl AyJ\ 
,j^j_**a]l (ji^aJ^l aS^>. <juld j»j^^***ij electro laryngograph 

C~aJ*-^>- (S— Jl o j*£>\*X\ OljJbJl (JIaJ l-AJI l^JljL***!) o}4->-)!l <j} 



*jjX!l jljJill i^JJ- J o -*»Ull iJj^^aJl oLiiJl 



A^^^sbLj 4jaui« (ji ijjjl es-Li (O-JjcJ 4-L-"<j (jjSsjJ tjjal OJjsI 
j\ I {'f- ^loo La jl o_^>-^H oJJfc J «JJsl jj^=u La LJlc- (^jJl ( JLLlJJ 
^-ot^JaJl fj_L*Jl (j <U-L*j La «_a Lailjj I4XC- oj^L^aJl oUji*il <j J^~ 
<3 tji— y 8 J— * "-^ (Jj-s^Jl jL^i-l JtkjLs Juil ,Lo— JP ji^^"* 1 e_y^>ljiil 

oU^ Jp S_jJil jkJL «%JI oli *UcSfl J-*L^=u (6) j£iJI 

(9^_ L*J (3 -^-J-AJ 5 iLS-Ul A^JljUI OLsjAjlil ojjs *LL«JL>s A^JlC- lLj^-j 

A jj^AjtJ \ A_ailiM jj_£=u <«IU_p- (wJyJl j^C- ijjo .»jj>jl jlj-ill iS^J^ 

/jUaJ (oJju <*_oj^ol>- , n laj ly>-La £j~y£> J«3j oJj>~^a l yjj\j}\* .oJjiH (_£4J 

Cj\_*o1jJu1 l^pLjo (JP i^'-» oJJfc -U^juj I4J (^JJvi>oJlj OUJJI Cj\j^s\ 

.joAjcdl jl (j^jlOJI (Jp Lj-sb^ ,y» aiU'.U •j^-j^Jq ( Sj>- aJLJJOJI <jOj^2jl 

<j (3j k'.U (jT^—ill ^ '-U *_* J_^LcJl JP jx-1—^ .ajj-xM j|j— ill 

L y-a 4_JoL?~j <*jJL6 Sys^Ljiil <;Oj^oLi-l OLlaXli ^Lp-L^aU OLiLjajJjj 



*jjX)l jljJill <UJl^- (J o -rfsUil ijj^yail oL&Jl 



[7] .jij^aJl jLf>JJ i^~Jl ix-i^L j^jJlkj oli 5j^rf> :(l) »i^3ljj LSwll 




C/>UuJlj g^oll jl^JL-l ^ Ji^Vl dJLiJI ^U aUit i'%* itrfi Sjj^j (2) *1J\ ji JXiJl 




*jj^)l jljJill <uJl»- (J o -rfsUil <3j^ai) oL.a,JI 



[ 9 ] -SjS^J-l jUiu.; kii Jl>4 




il^all Jl>-| jjJaJ frbjl jLJuJco L>*_j ^jC^3j^ai\ (jcSJs^l) ,1pI /^o ijj^a (4) f»ij3l ji LSwll 
[ 9 ] . S>s^J-l jUal«j CjJU-1 




*JjX)l jljJill <UJl^- (J o -rfsUil ijj^yail oL&Jl 



IJla 4ic ^Uj bf (f4~j r-jl*-l *\jM ^Ja^i i_™LI jLojil jLJj ,e^-l j'-^ - ' ujj j**l (Jr^ 

[9].o^l 
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■_JU)IJLJ-I 



stiii • 



[1 3] .<u£ jkJl e-Liel J^j Jj-^aJl Jlfr=*U ijo ^ a i - <- nj (6) »i^3l jj JSLi) 1 

1--- 



OyUl^LJ-l 



Lbiil 




*jjX!l jljJill i^JJ- j o -*»Ull iJj^^aJl oLiiJl 



Ic-yo ^bjj Oj^JU A^Lcdl oLia^lj '[14] (aj^ 121 JJ) 1877 

j—jyilJlj p 4-^'j L-jSjuM b\^>-\j Oj-s^aJl Ol iA-« O-^Jis -^-**J 

Jji* ^3 0J_^>-1 J} Ail *b| CU-JjAJ^Hj Olol ^2.gJ lj (J ^1 l_- ^Li-lj 

j_& L«j (»1j^l^oN1 fit j£> La e_^>-Nl o-Xft .ys <C^Lxil dJaA>^ Oj^aM 
(»'>l$31_j jj-ali- j> L» l^sj o^J^- oJj^j oli3y Ota olj-s^N ,yivi£- 

> ft 

ct-^-p- ,ys (»J__^ol jlj-aJl 4_aJe>- <_2JuM jj£=u U-U£- L-^^j ci_2JuM 

: ^jj—^aj i bj\ iiji\ J-J^- <3 ck+4* iJijW 1 ?* {J 3 ]^" -ty ^'-^-r' <3j 

Kj*j.j>*.j& ^1 jij z*j so oscilloscope oL.1_j.aJ1 o^j^- 'Jj*' 
j—jj^- I4J ^___.> obiy JS— « l? ^?i^ (j^_/*^ <LJj__l J*s_«jj1 

li J >-^ \ )?g->- 1 fcJ <Ji—j*,n~j\j o.iJ_£- OljLc jl AjuJI Olj-s^l f-^y 

L5j-^i\ ^>-jll J^-i - <_£/- spectrograph _>U_U c jliJI jlf^-lj 
1 jt> «t*. ^> „ S (8 J^LtJ\) ^vplj ^^/J|j oJlAII :£j*}bJl IboUjIj 

JMl i-__bU Jp J-— ^ ^>j— «-* ^AirTj? _s&\£-\ CuSjJl (j jljl$J-l 

oLjjSLa Jp -u^*j Jj hardware Z-A^> oUjSl^ J} 7rl_£ N <i-^r 



*jj^Jl jljJill i^JJ- j o -rfsUil iJj^yaJl oLiiJl 



.A^£l«J6 l$-*-£ A^LjcJIj I^JlJl^-j l^^ulj-U 
(3' J - ?' <*— 3<-*->s «-$i.l (V s <*jli 4-31*3 <*J?W?U Jt>sUiJl (j} (J ■ / "'"-' (U^^ujJI 

jl Ja_aa- jj| Ajs-U- j]Lft ^y^ii l^C-L-ui jLJi^AJ ,j^=uo (jJl oU-jil 
(7) J^ iJ\ (ji— oj f-«— '--N J 4-SjJS { y£~ A^>-jU-l ObiyLJi J_AJ 

80 Jl 30 jo *jb I^j^j ^^ 10,000 jj^ 100 oa ^ss 



*jj^)l jljJill <uJl»- (J o -rfsUil <3j^ai) oL'.a,JI 
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't 



1 S 



[4] . jl^y\ J^ £*~S\ JU^ (7) *i^l jj J£iJl 




(J,j_^2jl A^—....".'! jjx- I4J Jl>-N1 ^lJo j^jlsca <S>j JJU4J l&Ac- ua 
j s^-a ._£=> L^j -x-^-S-jj sampling rate J-~~^ ^>-j^ :JjVl 



11 p-Jj^' j'j^' **«J^ (J SfW»L«il iJj^yaJl oLiiJl 

Jp Jj_^a^JJ 4_;_^LU ^ Ljj& s^ljll J~-dt ^?iPj J-L** 22,050 

A. >) JjjAji 0,000 J} J-^2J (S->- e-^J?-' (j^ g ''2 *4^ (J^J 'oiji-l f^°. 

jj\^}\ 3 Ijoj Oj-s^JI jli (^LojjLM oNL^j^I (j /»-x£cl«*U _y& J^i«-J^ 
.?y&S\ ^ Ajyu^sll j^ jj^=" (Jv*- -J^i-i ^J^* j^ J5 US' j^p J^-^ 

jl j—^ -l_S Ul (jjj^_all cj\j-^\ J-^?t_,.3 JL^- (j (j^LsUJl Jp^ 

(jj— «3 Ja_9 2 ,ys 0_j^>- ]!l <LjL jlj _pj*-* 22,050 J> (J,j-s^2JI AjlajJl 

Ji j-*Nl l^-L> N tUj^r ii/il 1jJ> l»tb oIjoj^Jj microphone 

^-2nJl^\ jl ,A_ *J (3j— «2j' ■)— j.la-"~' 1 .j « <*j>-j-\JI oJJSl ft^Sol (V s UJjij 

,jJI (iib ^ Lj^i e^j jrL^* 1 1,250 J} J^aj ,jJI oI^^aJI ^Jaiu 

.(7) J^JI 3 r ^3J j^Jl jlWI Wi>^. 

4_jbj e£j^_* L^j j>_^2.1jj cbit depth cuJl (jj-**? ( -^_/4 ^° :jliJI 

<oj_^ 4.^11 oJ—ii Ojlaj Jp J=»\_a^>JJ (Jj^ali jlis^i (*J>L^\x> ) 

^_k; 3 ^^i^^dl cj^ _^^ 48 jUp| 3) 8 jj-^u - jl L^} j>j 
j\^\ 3) co 24 (J, ^ 96 jU.1 3) co 16 (^Lislikl o^Urtl 
jl LJJ& 7c-^oj (J_j -(^cc- 192jLls|3) co 32 ( ( Jj lS ^co144 

.16y> r ^cU^^ 

Jp a-JUU L3j^t\ otalLl W 'format Jiii-1 4*^ :dJliJI 
pcm f i t^ l$ : mp3 ^_S ^ ^ : J-JU 4_aA^- 4-^ij i^? J£L_i 



*jj^)l jljJill <uJl»- (J o -rfsUil kjj^ai) oL'.a,JI 
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(J 6 J*S^ 4^ ^Jj^aM 4*-jll J Jail^- <J-H 4iu^aMj WaV lJjj : 
(Jp Jj_^asOJ (J,j_^a.U u.a— u.' Jaj ^aj j»j_ aj iJ!»»-jM >Los<aj\i oj^i-^l 

*-*__«2J la ^4 jJij WaV Ajt^_s^ Jp aJ^-XH jT^aJJ <W^ J^-"^ 

.(^y>-\ :Lo^> <jM l$Lj^- j\ l$lJc£-J <jOj-s^J1 OU-^il ^Jj.} rtJU- 

_)jjj* 2 2b 5 *;! Jp »^Ji it-o^ 1 3y>ti jj~" J-*?— > J Jj-^ 1 J~*^> ( 8 ) ^J^ ji J5^Ji 

J 3jj_~* 1^1 *ij SsjJl* ^j^a 6lo (j^s SjJI^Jl objjJli '_)jjj* 1 2lo y> ^^ l<~i 




13 (Hj^' j'j^' **«J^ (J SfW»L«il iJj^yaJl oLiiJl 

I^liyidJI 

j£— « J ^— *!j '16 cuJlj jjjajss 22,050 <lJ Jj^aM J^sJl jj^=4 
^Loj 8 cuJlj jjji> 1 1,025 <ui j,j-s^J1 J^jJI e^>- AM aj 
5_c-ii>l Jp o^ jJ a_jl* Tt-sbjl /»} l3^H <&li| (j Oj^Jl jji 4~^o La 

£_£jl aJl ,\ « Oa^aJl (J-*-^ **-«-$-* S VO \ Oj^aJl Ol aSs_£ -Jaj Jp^"3 

olcL— ,.j amplifier Oj_^aJJ ja^—si^j microphone Jj— ^ k iN 
<J_*\j*Jl j_^ :>x_c. Jp JiJl eJjss 3 Oj^aM *Uj -u^*jj speakers 

olcL-Jlj Ol-Jo-UJillj <jj*^M Jai*>Ul *>L»Li aJS" /»UaJl <*p^J : W^ 
jcvbjij '(JOO.I (3 Olc-U^Jl ^_jj->_? Oa^aJl |9 3wk (3 Oi^^jaJI Ja^bj 

t oy-«-"— »"-«-U 3.._....JIj olcL^Jl p-^jj t£j\-^ a^jJL <jj^M Jai*x!l 

<* ml&JlilJ Oa_^2jl (^Ji *» '-— ^^^ (V s <JD^-«-jJ ^Loj-waJl <LmJJL»i (jL_*x>-l 



*jj£)l j'j^Jl aaJJ- J S^ptfUil iJj^l oLiiJl 14 

f. f. 

J aJJu Oj V-7M e^a_J>- jl (_^- kj jl ^lJo yuSoJl /»UaJ «. |-i JJtC-J 

*l4,>^js* 10,000-100 {%j\ ju^ ^ *5s jji obi/ii 

.(»^IS3U <i*}lc- LL ^^J cj\y&\ t^tpT^ai j\ feedback ajJJcJI 

!<jJalSl pjjjtij s-Ua^-'iM 9r i '»r./i" As^-voj 

L ys L^C-UJ^U o«.| iJLli jLjju^J (Jp (j^ju JjUuj L y» ops PXiS La j> 
j. Jb L fi J i]\ \la> L*^2l\ Sjij^sW Zy^>- S i\ <>^jJb5 Uf tiJJi j^-j 111 
jl j £=a-*j LjT o1j_*p^1 4_ .jjjj Jl_ ^- (j 4_ajJLdl oljJai-i y t-y>- 

<*__OjJlj| SM «JlC- jl jo—Ljuj OIj_^?3aJ jj «JlJU.Ij jj-JJlll dj j\*^0 

P- £- 

3.*_*iuJU A-JlJOl L^jla^sj Oi«*» jsi Fj ^-9 **-* j|J -Sjj?^' Ui^" _** 

jl Ij-UpI" (444: )(jUlj^^j^ltsyi U)l li ^ ^ 

UJ^J-I CJ L^ jl^£ ^ ^^1 j^ Ijub yJ% [15] ^ 






15 p-Jj^' j'j^' **«J^ (J SfW»L«il iJj^yaJl oLiiJl 

. ^5 J a^ A jjj laj^" L^wsU ^"^Sol <jjSs_J L^jLfl^S *^o sa2) 

ft 
jSt> I « $ < * ?y&\ (U^r T-J^^^J "-^LL^M (3jA*JiM f-^ - L^ Jo_^>esJ\_j 

/»j^jL« j»*>IS l^Os O^p^i 0^ (j ^-^ -a- 2 2 ^4^ f^Wr^ <-^J-^ J*^ l£-^ 

ft ft t A ft 

ftta^M «.l_Jol (J (jJaJi s-UiaC-l l&Ac- Jj£-=l" JjJl ?"Lbj Nl 4i^*_a &j^> 
L« 4^ ab-Jl ojjJjJl ^4>- (V s uSs^JOs (ji?uJl Jc^- .ysLJ.1 L y» aSj (j,j 

A LalSJl BjjJDl <*^>-aj A>- j! Tt^yt .^"-U. J^.It.Hj Vj^jJlo jo-JjcJI 

(3 !-*—>■ o\nf?"6 4JJjJl>- JjL-ojij oj^>-l OJl>-j UJS> iV°J W*-* o^ta^Tx! 

3)?,.. \\,\ aJIjJI JjLojJI .ys jlxL^ :cj\j^si\j jlj-iLH ,a-J^*j JL£- <j 

AjjJJs J^s (*A5-^) eJo »flj (Jj U>Jo jJJ jaljdli tAj^?r.^2."J UaiM Siyilj 

. ft 

jl^I (3i^ (437: ) ,0-uLiJI i-JUa (_jl jj jLa ju^- jfi Sftlj^Jl -^j?^J SjW^JI (1) 
OajSl_jLftjbjil404 2 134 U-^j^* 



*jjX!l jljJiJl i^JJ- j o -*»Ull iJj^^aJl oLiiJl 1 6 

i »^tJ «-L_)l a—2*LA} ,\ a :iiJj.S (JU-4 tjjt 77 y^-«j *^a\£z 3 1 t^»-jf- fit- 



Jai- li} dlta (J-W2J (aJ^Jo-l ^l^=u Nj js-^aJI e^lj} JJX- j_j*-^ (jj-^ 

«-» m$ L»JJL£- iiA)i (j»£=u Lo AJa^uj 7~"i .j^-a' A aiaj J-Jju JoJJX-j 

.4jt«_^} "UjAJ 3l^>t<^a oUa>- 

(jl j^— a ^ ejaia^ <jjj»s^3 oj^>-U O )i I O Jp-j j^s\>-\ U~aC- (J, J 

6 Jj. 1 { j-a JlSLi^H _Jai\ - (jJa^Sl s-UjI (j <jJfcL^» AJJJo jkJl s-LsiaC-I 

Aft s- 

< — *}j— **5 0' ly-SJl (a-J^«J t_£j^«^a (Jp oJ^>- TOUJ AJ O-^is l^Ac- (3;.'^ 7 "-' ' 



17 (Hj^' j'j^' **«J^ (J SfW»L«il iJj^yaJl oLiiJl 

0|j_v?^aj <*__Jt>sjjl .i-i—LSl Ltt->-->J '"^■^»'' jv^" »U>I *— -Vr^ -^ 

O . ^tilj <* XJUU L_j5 y-^ll la 4jj 9 pJL l« («_ ^tiiU ja -/->o\ U JSa_V aJ.la 

,y» ?cJ ^ > la \, U j?clajJ.la *>-y>j iJ-iAl oi^J JJ^T^LJ U~"J? « 4 V jj 

' i^J\j>-jJ*S^ i ut jl' (Jjj s^ll l31 Jail jl__^>- : J. 4^-2 Jl A jo. A 

f'^lSLSl A-jJu^ ^Jaj lyj^ Jl f^&M Jj^: t^-JJ spectrograph 

£_£jl aJI i_9jjCLk5 'ejJ_«2^ C--^^ AjJwi Ol>-)^ OaLflj a A^J-ajJI colajla 

("l\ 

-a 1t.II 4ijKj (V* 2 *-* (j^" & " ? ~"* ' _}^^ *"_? (S '^ ■ /-> ^- 'Uji* ft ' | ;-^' " 
<3 «* SjJjj Ks~*j&- s-LJol (3 Oa^aJl <*juUOs (J>Ai- L y» a— j jo-Lju (U-flJ 

J^_^- .Jj Jl (pi ^' (j * ' Iji— *-> 1— J Jj- ^5 l-JJ&a '^jllJl 4J JUlJ C ly^L^flJ 

«. ji a_jJl)J jl j^_JJ (j-aj-Sl jIjJLU (3^2^- (j ja-^j j^sSJl l3*}UU j^ 
i_o^JI^LJ.I s-^jUsJl^Sn ^^1^^1403 1 1*j^U30 



*jj£)l j'j^Jl aaJJ- J S^ptfUil iJj^l oLiiJl 18 

-L_i£. jj-JLaXj jj^l£=u 2 ja-^SJj Ij^laJ Ov^-r La Jp _ Ulc- _ ■, n*\ °~\ 

{ jcSj-3~\ ( *j «j (jj—JL^- ( \_£=Jj jlxjy>- IftjIjJLs *xL» AjJiJli (j^;^ ~H 

-ill jIjJLj 4JjuI J-»j ,y» (j\j Jiil ,y» UjIj jJJj _y>-2 ti>j^ (V s <w-alx£-: 

* o r.^ (j^Jj ail |Ja ■» » j « Jjj^tZJu )■?_»)■? o^ll Ar>-jl (yi«-> (3_9 A •^'" 

J-^ij Sj_^s-Nl ol_ft J_La J} Pj-^>-_^^J '^ji-^J O^p-^ jjW^ U^- 

.^ijiilj o^bi-Nl lift J^ *UmJL 

s-Uwai -U£- <*_i«3y Jjjllail :>Uij| i_ 5yi- 7>cpw2jl Oj^aJI <3 f^^-X^-l 

<* sU>- (j^_ j 3\ | »)-?7 ti^a j?Oj_il dj^s ^£3-: s-LaJlj (jj^SJD ,JLaX>s *»-j ^vj 

jLJJI Csjh ^ys AJjr>-^: AjJI ,«J&Jutf- lift *^j < (j"|/^ l\j jLJJI 

* ft 

oj_£>- Jit B -^—bl tjy-"— '"' j— ij l—ft-Si f-i alii ,« 4 < C- AJjJLU.1 A^p^^a] I 

<L_J ^..as^o (^jJl JjkJI tSj^ J^ Lfi^J <-3*^l lift f-^J^ ^J-^-l 
^Jj^^ajl CjL-JjJuI O-O I IJj l3j^M .y» <>j\Cj <_9^M lift oliv? 
(J^^jJI ^-LJI j_ft (j^— S :>L*hJI <-^i- jMl JoLJI jkull jl 4i>-)J-l 



.108 106 ( juB)jlo»cJ\ji185 ( JuC) 3dcJ\ :>5 (1) 

-4» ^J.393-392^ _^ JUSO ol^l jJlc :Jliil J^ »sl(2) 
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*jj^Jl jljJill <UJl>- j o -rfsUil iJj^yaJl oLiiJl 



j_aJ Jjij :«-Ul JJLP c_JLaJl fj^aJ-j (jjL^\ *\JL>-y\ J ci">UM -3 
Jcf- <ii)i «^»j c«.Ul J_i 4jo Lo cu*ij ta} I4XXC- (ioj (i^- ~A\ jl J 

* a OjyiJ <*Jjul eJ^a s-LJl A^9 (•£*> (JP ja^-feuLw (jjJLiaj ,« ^ < * ijij^ 

ij ja-Jkl (j^_J jkJl (j UjSj-flJ M tiUi (J *ljoj !j«-dl l_jii-I ja-^ji dlJi 

,\£- T^IJ Uj id<S^ jj^ Ljus s-Lj^j (O-jil (JP eJo-lj o^-a jj£=u jl S-^r 
jL^ai cL_^slc^)j JUU oJJfc (j ja-dl jUM O^ (jfcLr*^ f -^ -^*^ ^-^ 

AJJlSI N} 4*_a ( JLo N ola^d.1 ja-dl jlj *>Ujj Nji? SjJ«J\ Ol>jJ (j (°Ja 
i£&\ jLJJl lJ^j ^ "KjS- ^ I4JU Slii^il jyJl dJJi (j l$li* t-kai 

4_Oj_^2jl OUoljJJl <XSJ_«2j (O-J-^ JJOs Jo»i>tJlj <*JuJl S-LJlC- j^aj UO 
4_)lLs1 Vv^ <■£?—'" "Lr- * (°— L? 'JW^ ^•^* (3 »ji^ aJlLsNIj 4l>Jei-l 



.y>UJ 2000 = 

.166 100 (^) jL.jL»tfl\>5\ (1) 



*jj£)l j'j^Jl aaJJ- J S^ptfUil iJj^l oLiiJl 2 

Oj-^all OuLi? iv*4-*-> ^J-* 3 O-^?"' •— -4-^*"' V^ (3 r^ -^ 
L3*AXi-l (Jp <jJj-s^1 oLaliMj jli-^il olc-^Jj '_^-^L? (9-*^^ ^WiPj 

L^>-J£- l3jj_3-1 *-JLJ wl W*^" (3 Js»/Li|} ' ^j-^'j j-^L? ijji-'^-^' 

jjj ^L^* j^-^J O^JL^ o«.1_JL) AjJia ijJJi jl^i tos-LiJlj Oj^l iji-*^ 

4<*Jou>* *£5j (Q Jl^u« <JlC- 4li\ L«s Jj— jJl < \C- Aaj Ls ?t>3 4aa^s jj^su 2 

(3 -JaJ j asJi 31 OliL_jjJI jJa—su A 0J2JJ Oa^aJl (j^«^- (_^JJL^ jJij 

,j— <« (ji-Jul (3J. (i-Ui jjL^>to x_ij 4e«-L_aji 7~ y&jj ^Jj^"' Oj-^" - 
d_Oj_^2j| Ol alflib ^ M*i 1 »^9 J^ (**^& A^Sj iJJfc (W-i (V s J J-*" 

4_jl j_o ja_sS' Jijj aJj^H j^ tiiSi j^-j ?l^.a-s^o M tSoll j-*i-) 

. ja^~ uf ^^») ijj oLsLail e-H^ o*t JL) 1 i y» *JJ.I Ju«»ojW o«.)JL5i 

i { j^s^jsi\j co^—jJaJlj Cjj^—i jaJIj J^_;£-jAJb 0*1 . aJi : . JsJ .j. -a 

(1) 

(a461 : ) ^jJaj—aJl t-jLfcj)! j^-jJ -x_jj^J1 j wi^pJ.1j '87^ JoJj-xrJI :jJiJ (1) 
M Ux- a1421 1 211^ 4JuJ-l l5jj-^ |»j^ t3^^- 



21 p-Jj^' j'j^' **«J^ (J SfW»L«il iJj^yaJl oLiiJl 

( \_^s ja_5j (Jp ^L_aJl .ys j^Sj A£-=oj £_£jIaJ! 0^> JAj£- ,«-fcjUlc4 
PjAj A VJJ j^-^ <j-* ^C- (J^A <-^- J*--^ ^ J S*^^ ALjl 

!*— C- 4 .^AaJI e«-L_aJi Cj\j—^s\j ( JL—ujj\\ .Ac- L ys <_^ ,JUI *AA*-"<Al 

\—a a*^ ^ l$j\ (Jp jljill -^J^ 1 U^ - (3 ^JL--«A! <;Oj-s^Jl oLslail 

oAi ^Loj^aSl ,£j\JL£-I S-*^" <~-^-^*JiJ A-J uji 3 (*£*-*-^'9 jALjJlj 

sS-^S\ JAs£- (j A**^— Ak! oi— f jy_/i a j^i (J^- sl^lll ^c- jyi\ 

o\—fy>-x\jj5 (j\—i \—XA (j— ^J -<ji >j— 2-Ji e*L_i <3 A «-»-"— "4 Aj ujJaJlj 

a_.Jl.J1 aA^ Ai ^o^JJl s*.\_^sJ\ A>A* ^j^Lii )llj 4JA*J! AAjNL 

77jj-3-\ l^Os j^S (Jp u. A*j 'AJLot^s A-wlj Oljo^y AjIL^U Oj-^ajl 
(Jp (ji— *J ' $ ■^"*; /) £=aJj VCydi I4J ?"j^^Al o«.| iJLji Olwtfl Ja^J ,\£- 
(jj > (l—j-a^Jl j **£; i 5 '(>-"> A! l^*^ (i c-otia \^2~j*hj 3 JuVm os-lJDl 

jj_^| (_^J t\^j\jLJ»ij • OLtf il» 0%4>- 21 eAft 3 (tO^agxX^ j\ (j\£»aiJl 

I g* ^ (jjSsJo jJjJl Oljv? jlj (j AaJl ^Ax^s <*j>-1>- Os-l>- Aft (VM 



(t-Jj^ll j'j^Jl i^JJ- j o-^Uil <3j^ai) oLiiJl 2 2 

J I 4;* S:>U^_^*>U 4_L>_)J-1 ^Jj^aJl »>4»-^ *-\j& "^\»^i\ (J| 5jtli\ 

j_a ciJJi :A— sou L^» 4_Jycaj t(i)lyLJl c-^-^j (J L_J Si^s^H ^oj-*-^ 

. *■ . * 

.Uj^-j l3jU11 ,j3|^£-1j j^JJIj viP 2 ^ J-»*^3 ,jJl olj-^j^ll 

Ol J&Jl .wb—C- (JjJi *_ <JL> jaJ U&Vu^Jj I4X5 J^aj l^LvL^CiJ Jv^^JiJI 

Jv *- jJJ L-iSjMj JUli^j *JlJ1j (3^7-JIj Jaj^ll (3_^ <3_/*l lW"1-? 

A.u_,t,.4-1 7-ljJ Ml jjL^sCL^i IjJo jLai i*j-^ o^_/*-^ ^-^ W^ O" ^ 
JP cu_Ju jdl r- \_oJ ^\ Os-U- jaj J^*M JP <3jj3-l Jj^-^jj 'i*^£j 

j. ^>- <L-Jy\ oL ^o\3-\ ^ c- ^_SoJ l jbjjo\ OLiLij ijj&jsfj$}\ 

J_»J-lj oLJS3lj l3j_^U O^J^ LT" O^ ojr^^ o-^* 'f^i — jliisJl 

(JP (j^—JlJJ .a-vL^jl (jb'.U (0-J^»J <3 J^P JJ^ ^ ^^ JPj Lfi" 4 -^*^^ f^ 

(S Ji '-L-Si*i)i jj— « ti-Ui j-^-j (O-Jj-^'J ^y^ v'?"-'' (JP (Ji*Jj JajbM 

4. ^?U- L_$j f" \j^aJ: ^j^Ij L^aiai iljl ji iLoljjl djuUl e_ r »iJ^' <Lsi^:j 

-1 vail 4_La5 joJ^J^JX- Jjl wJl L y» aSj ^>-j j JJo (V-wi LtbJji 



2 3 p-Jj^' j'j^' **«J^ (J SfW»L«il iJj^^aJl oLiiJl 

<Jl (^j_iJJl (j^Jl u~-UU J_p^3 i(Jj+d\ J-s^lj^Jl jJS> jLi^l Aj».,.,ia.l 

J^_JaXj L_ S |JU IJJ&J l^a^JiJO. C-^oUM fJ^STll^a L$.«.«...<-^ ijwS OU>-yS 

U^l o^LU Jj-^j '[20] text-to-speech J^l ^-LJl jl ^^31 
[21] speech recognition j»'^SLSl Jp JMl L-SycJLj Jyu Uyj 

A— <« (j^sJ^j; tJklj (^^L_ju1 ^-XJx.7_»...a.U 4_^* J^JlaS jj^sUiJl ^jjfcj 

\_* a^ Ic- ^j-j _^s ,«$"«,< <M S-i^l <Jjj (J| AiLisli i<^?li-l ollill 

u_yv2j j^jL_lJi <*__juU03j Ijj-L_> Ol «Jlju.1 (Jli-^^i CUSj L ys <*j»r>-u^: 

jl aX^b ja-^l—J s-LJol OL wLM » « A^sUSJi .V 8 ^ijVtJ (ji ^iui?} 

(jOLsxil (VJ^-* (J 4_jJbJl C— *-X. -flJ jJ *ALa ejL^Jl e^LflJ C^_/>-l 

5 iJJ\ (j l£j-^ J^ *£-\ <Ji *il— M '^_ jjjjMl oLjJJ! (3 4_^?U^j 

[23 22].*^! 

at-\j-h 4_J*}lc. Oli ol—jJLaj J J_ «jlH (Jl JJ k"Jl ^ l^ji-'J 



(*jj£)l jl jjd\ aaJJ- J S^ptfUil iJj^l oLiiJl 2 4 

.p aJl 1-U& L y» 4_oj^oL>- 

JL^Jkl \ J tt> <3 4_L>Jvji-l 4_JLJbJlj AjUc^o Ml ejj_/^J ^o_>*-^ ^Ij-s^Mlj 

Lj dJJi jj£=uj .<i-)o <*j>-ljf- Aa£=u olyai- ^^C- liAji .aJo jl r J^aJj 

fi. 

oJl_& JLjc^J (J ^Jj-^a]! oMMlj olj_^?Ml «-^— ^r <jl*s— w/Ml -2 
Ji;—^- jj-ij cj\_slA*-1 3 iL5j-+0 J_^U^s <£y^£- t^jl—Ls «-Lti} -3 

.si Jj^llj (j^U^o-^ll Ota oU^rllj cA^li-l (j\^_aJ\ 
■a^-j-Lao c-^jl^- oLlisJl oJJfc jc« J^UcJl &L&U1 (S^LsCo fLxfcMl -4 
<L_Jl& j^LaJl <uLco jl c-^ Uf 1«^>- UjLxtlj Ss-l^iilj jlyiJJ 

.AJLj^-ftb <*Ji$ 2 oly* A^xiLa <*^iJaJ L ys 

3 <l_xaas- L^> Jp 9 *>U?Mlj L^f-lxjj Sj ^>H\ t>l—a> Joly _ / ^ti -5 
L_$j 4_oyJl ^.Jjuj j|^_a]l J_ftl ui_jycJ S:>J^>cdl oMUJkl 

.L$J AjUjulj UaLajCLtuI (3| UXJL.^ , oil AJ« )sl ,jU<Jk J 



2 5 (Hj^' j'j^' **«J^ (J SfW»L«il iJj^yaJl oLiiJl 

:2tfUU 

<jl . aJl e«-K_3 li- )j 7*^ ■/->"» J2_as>-j js^Jljuj Aj^t^ U^ - (3 jjJ^*J' 

4_aJe>- (j L&L»j». , :_,..l O ^1— ^-j Ol_jJbJl eJJb hp- Z\l*\ C-ajJJj (»J_pol 
(^£Jjl l—ftjj.} j|j— f/J I 4^£- 4^. -sb J^2 ILC-^S L-JlJU UlJU ^aJ 

A_«j_^2t Js L_ajl_Jijj t jl_,,,:^iil XJS~ *^J1 j»UaJj <jJj-s^j1 oLj-^IIj 

xL_Jl 4__ ^S- -j_a Ss-lylil *\jo\ (j AjoijiSl Cj\y^l\ ^Isulj t^^'Jl S-lsitl 
(iJJ i J-£-J '<— 5^>- Jl l$jbw^> (JjJl ^Jj^aM OLaSJl j»L>0-lj <^aj]l 

L-i-h^il JjLJkl ry* j£& 3 3^*^ 3j 4j*l_yj 3 <*jLlM «.Ua»-Ml ^ 

.Ig-Jtc- (3^-' ^?\pT-«2Ji oUlj Jl (3^'_y ^-«-Lc- tt^Lo (31 (J-^y^'j W? 3 
# it. 

s.1_Jl*J \_^i\ =»- 4_JjjM tsl—b 3 4_ajJiH ol_^jLdl jj £=u jl UuaL 

0-X_ft> (j^JJ .q^'*^' y>-la>-l rvuSJ ja-^J^Ajsj l5^j*]l jo-JlXJJ OlS-1 -flJU <jl Jill 

jl_J?} 3 1_3\L» ^o_ v»\ ja^-LjcJl JL£ 3 ^JjcJl JjLo^JI bIa <ujJ£ La jU 
.Jl& 4li Aj^xillj 4JU2JI o^lUJkl «jufr 3 Sy^Uil ^LJuJl 3.>.^.U 



*jjX)l jljJill <aJJ- j o -tfUil <3j^ai) oLiaJl 


26 


oVUyij^ljll 




jji?u«jli S «io tZJ»t(_C)l?Oi -^p^^> A^c-W^l rV - l -«-^ f'-'v'' lS)^-^' 


-1 


.b^-j .-Joj 4JL»*JI t_-CDOI CAJL^Jl AS-y^ya l ~y>-*z> '.wuljJ J&141 O 




lb S—yJti t.ZJst.aJ i^wO 7tO>S__y2 l_5j4jiJL!l ?TL_?t>-l L \_> (oJ-^^a fb'V' |*JLi*w« 


-2 


.b^>"9 i-v^JJ 4JU*Jl I JOO! C4JL^J| 4£-^*Ja»« \^-*2 C vw3ajj&14-lj) aj^uu 




jl_ r Jjl -Sjj^ cj^d j"**^ ^W^ ^v (-* 1410) <oLx^, jj .u^- tjj*^ 


-3 


.j»L«-ui '|0^i!i jj'jb 4^Jpl_iji (fci J» lV 4 (JL»jJuu aj jato- Sj! to m (3 




jb 4j»jj_Sol o\r-*^ •*—ij*?~ (3 04— A^ jj-^ (a 1426) lS->^ ^^j! '-^j" 1- 


-4 






.uLtJljb aj ^yA y^> ( ) 5y^- ijijii-l 


-5 


Ob-jJLaJl ^Oj—yaJl A^yoJl :A JJ2*-^ ObLJl (*1426) j^ll* -LaUJ 


-6 


- e ji?l_j_^J\ 4_J_a Nl fjlxJJ «Ujy«J\ (_ fljb) AjosU- 'U^i-l Aj^SLa (j 4±>JcM 




J^_j_poJl ftl_«ic- O-ifr ^Jj—dl OL-Ijoll (jsl406) lSjJ- 1 ^ fi\& '-ui-1 


-7 


.iijJu i^JJ-i Aj«Ja^ 




Stevens, Kenneth N, (1998) Acoustic Phonetics, MIT Press, Cambridge, 




http://hct.ece.ubc.ca/research/2dVocaltract/index.html 




http://hct.ece.ubc.ca/research/opal/index.html 




f}Jl*l]jj_}*Jl A*C- dlLU AJo-La (j&1420) <*JyiM OLoj^aJl ^->b^bo SA£.bS 


-8 


.,ybU Ji i«UJLASjij 




A. jcabj- UjO l'*j'" t — ■"" , (jil420) ?"buaJI Jl*C- -L»^- 'J^*C- 


-9 


.jjiL Jl 4ij3Ca. tiiill 




f *^JI -U£- Jj^JL^- t-jbool (jsloO ) fj\*5S- ^ jj*£* j£A y>\ <*jj^jt*u - 


10 


.^aUJ j,^J\ v b£J\> ( 1968)jjjb*j^ 





2 7 (Hj^' j'j^' **«A»" (J SfW»L«il iJj^yaJl oLiiJl 

http://ar.wikipedia.org 

4A_jjJ\ 4_*^>~a tA_o J j«Jl oLoj—^all (j&1421) -U^- AJjj^Ij t^-LaUJl -12 

http://history.sandiego.edu/GEN/recording/notes.html 

jLaj^l j JoJc?oJl :(j&444: )-Lo«^ jj Lit j_ r ^t 5 jU ( ^J-io s il (J1jJ1-13 

Sft|j_aJl -L_j_pcJ 4_AcjJl :(a437: )<_JU» t_£\ jj <Jo» -U^- jj\ ( _ 5 ^j i iJl-14 
_jLt jb.&1404 2 oU-ji (j-—*- J^?"l {yj*4- Sj^bJl -kaJ ^i^-j 

." H 

. jj&liJ 2000 4-oji- jb i*J=> ^^ (Jic- i_ >r ti JLS ^ tydj -15 
j-jSrf- <a_jy>dl j ?t_^>jil :(a461 : ) j^-*£- jj i_A*j)\ A*c- ^^JpjiJl-16 

N l*£> J&1421 lis t-uJ-1 lSjj- 1 ^ (oJ^C. 

<Loy«J\ lc>-^]jjj3 / A-o^^l AjtJJl (j Jjj^all J^SvJtjJl l/p> (jL_Lu i^jUJl -17 

.AjJj*-JI *jjy<-M aSJuJJ S->^ tjLoill jpNl epLH ^^1.^1403 1 
1 8 - Taylor, Paul (2009) Text-to-speech, Cambridge University Press, New York. 
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Speaker Recognition, John Wiley and Sons Ltd, United Kingdom. 
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Org., fill fj*j>jl\ 

1 O-Lftil 

2 c3j-^ ' j W?" ' 4-"''p CjLjlSj 

O A_Jj^2jl Ol>-jjJ OUJJlJ 

13 J^eJI 



L. 



J J 



14 3 <*£j*^j *" a ^" *' rv >t ^ 2 ^ lP 

17 3*1^1 <j l3">U-1 JiL^ 3^ 

20 Oj-waJI OliLJ»j S» i— 5J i ^^Jo o*-^ 

25 JLsUU 

26 c^U^j^-L^ 



